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We, THB KESEiOBCH ASSOCUTIOK FOR THE^' 

Paper and Boards PEOMnNG and Paocaging . 
Ikdustioes, fonneriy Tbe Pxintmg, Package- 
ing and Allied Tndes Research Association, 
a Company organised under the laws of Great 
Britain, of Randalls Road, Lcatfacrhcad, 
Surrey, do hereby dedare the invention, for 
which we pray dnt a patent may be granted 
to us, and tbe mediod by whidi it is to be 
performed, to be partiadarly described in 
and by the following statement: — 

This invention idates to apparatus for de- 
tecting changes in the thidaiess and tack of a 
fluid fihn adhering to a roller sjrstem. Tlie 
word "fluid" as nsed herein is defined as 
material other than a gas or vapour, which 
material is capable of flowing or can be caused 
to flow, and is capable (A forming a flhn on a 
roller, die fihn possessmg Ugfait absorbing pro- 
perties suflScient for correct function of the 
invention described below. 

An object of this invention is to provide 
means for the sinrahaneously monitoring of 
the film thickness and tack of a fluid adhering 
to the roller system. The monitoring of de- 
tectable changes in film thickness is pro- 
vided by an ink film monitor described in 
U.K. Patent Specification No. 1,140,107. 

According to the present invention appara- 
tus for monitoring (as defined herein) the film 
thickness and tack <rf a flirid (as defined above) 
adhering to a rdkr system comprises a film 
thidaiess monitor having a roller capaUe 
of bemg rotated by die roller system, means 
associated vnth the roller for monitoring the 
thickness of a flnid film adhering thereto, 
a movable member to one end of which is 
attadied the roller, movement of the member 
being restrained by xealient means, and trans- 
ducing means for providing a signal in res- 
ponse to said niDvement^ die arrangement 



bemg such that die extent of said movement 
is propcnrtional to the tacic the flini adher- 
ing to said roller. 

An example of the present invendon when 45 
applied to a printing madiine roller will now 

described with eience to the drawings 
accompanying the Provisional SpecificatTon, 
in whidi: — 

Figure 1 illustrates a front devatim, and 50 

Figme 2 illustrates a side devatioi <^ the 
assemUy in contact with a roller system, 
and die drawings accompanying the Ccunplete 
Specification, in which: — 

Figure 3 is a fragmentary sectiom of a 55 
modified form of the apparatus shown in 
Figure 1, and 

Figure 4 is a circuit diagram of a Wheat- 
stone bridge circuit. 

Referring to Figures 1 and 2, irference 60 
numeral 1 denotes a printing machine roller. 
A transparent rdler 2 forming pait of the 
ink monitor 3, is shown in contact with the 
printing machine roller 1 in Figure Z Ink is 
transferred to the transparent roller 2 causing 65 
a film of ink to adhere to its surface. A beam 
of li^t is projected onto the ink film surface 
from light source 9, and the li^ passing 
through the film is received by a photoelectric 
detector 4. The amount of li^ which reaches 70 
the d^eaor 4 is rdated to (he ink fihn thick- 
ness, and thereby die thickness of an ink 
fihn adhering to the rdler system can be 
monitored. Monitoring is hereby defined as 
carrying out a method of obtainii^ a signal 75 
resulting from a detectable change in the 
thickness or tadc of a film adhering to the 
roller referred to in the daim^ A fidl des- 
cription (rf an ink film monitor wmfcuog on 
the above principle is described in U. K. 80 
Patent Specification No. 1,140,107. The latter 
patent specification al^ describes use die 
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ink film thickness monitor for controlling the 
flow of ink to a rriler sjrstem. 

The ink film monitor assembly 3 is attadied 
to a hollow member 8 which is pivoted ap- 

5 proximately about its centre by the pivots 
10. A colour filter 6 is attached to the end 
of the member 8 to filter the light from a 
I^ht source 9 boused in a cavity 11. The 
member 8 contains a channel 12 such that 

10 light from the ligjit source 9 may be trans- 
mitted to the transparent roller 2, and a 
reference photocdl 13 as shown in Figure 

The end 14 of the member 8 is arranged 

15 to be in contact with one end of a transducer 
15. Relative movement of the end 14 in res- 
ponse to movement of the member 8 about 
its pivots 10 is detected by the part 16 of 
the transducer 15. The transducer 15 is cap- 

20 able of converting mechanical movement into 
electrical signals to be siqjplied to an indi- 
cating device wbidi displays the ootpot of the 
tran^uoer. 
Movement of Ae member 8 about its pivots 

25 10 depends on t&e tad: of the ink adhermg to 
the rdler ^trstem and the relative movement 
of the lolleacs. Doe to the tack of the inl^ 
the ink fifan momtor end of the member 8 
will tend to be moved downwards as a result 

30 of the tangential forces between the transpar- 
ent roller 2 and the printing machine roller 
1, caused by the rotational motion of the 
printing machine roller 1. The extent to whidi 
the member 8 is displaced about its pivots 10 

35 will depend on the tangential forces between 
die rollers 1 and 2. Since the frictional forces 
due to roller contact are substantially con- 
stant, the variations in displacement of the 
end 14 of member 8, arc due to changes in 

40 the tack of Ae ink. 

The ink film monitor 3, die member 8, and 
the transducer 15 are mounted in a suitable 
frame 17 which supplies support for the pivots 
10. The transducer Is shown attached to a 

45 cross member 18 of die frame 17. The turn- 
ing motion of the member 8 is restrained by 
a proving ring 19, The restraining forces 
applied by the iffoving ring are due to com- 
pression of the ring about a diameter. 

50 Tie proving ring 19 is pivoted about the 
lamp cavity 11 at pivot 20, and is attached 
to the member 8 at a location 21 just below 
the lamp cavity 11. 
The member 8 contains light shields 5, and 

55 heat filters 7 as dxown in Figure 2. 

Ref^ence numeral 11 indicates a dadi-pot 
arranged to damp the relative motioa jrf the 
end 14 of the membor 8 whidi moves in res- 
ponse to the tack of the ink. However, the 

60 dash-pot is not absolutely necessary, and may 
be dispensed with. 

The complete assembty may be supported 
by the bracket 24, which contams the dot 
23 to enable suitable attachment erf die assem- 
65 bly relative to the roller system. ITie whole 



apparatiB pivots about the slot 23 so that 
the normal force between the roQets 1 and 
2, is the resolved part of the wei^t of the 
apparatus. Means are provided so that move- 
ment rf the bracket 24 along die axis of 70 
die roller is eliminated, while free rotation 
about tiie slot 23 is allowed. 

In one alternative embodiment dt the in- 
vention the transducer 15 is dispensed with, 
and stram gauges are attadied to the uiner 75 
ride of the proving ring 19. Since the ring 19 
distorts in re^wise to the displacement of 
the end 14 of the member 8, the strain gau^ 
respoiKl accordingly to provide a measure of 
the tack of the ink. For example, four strain 80 
gauges may be attadied 2t the curved inner 
surface of the ring 19 each being located at 
each end of two diameters at rigjtat angles to 
across the ring. The centres of cadi gauge 
would then be spaced substantially at 90** 85 
intervals around the ring. A first pair of 
gauges may be mounted in vertical axis and 
a second pair in the horizontal axis of the 
ring 19. If the ring 19 is then cooqMccssed in 
the vertical axis, the first pair of gauges 90 
would be in tensicm, and die second pair in 
comfMCssion* 

Eadi of the strain gauges may form one 
arm rf a Wheatstone brid^. The oot-of-4)al- 
ance agnal across Ae bridge mcy be used 95 
as a measure of the deflection «f the end 
14 of the membo- 8, and hence as a measure 
of the tack. ^ 

In a second and more practical embodi- 
ment, two strain gauges are attached to the 100 
iimer side of the proving ring 19, and two 
strain gauges are attached to the frame 17. 
Figure 3 Olustrates an embodiment in which 
two strain gauges 30 and 31 are attached 
to the ring 19, and disposed at die ends of 105 
its horizontal diameter, and two sttain gauges 
32 and 33 are attached to the sides of the 
frame 17. Strain gauges 30 and 31 respond 
to any distortion of the ring 19, vMst strain 
gauges 32 and 33 which are not strained, pro- HO 
vide a reference signal. By locating the strain 
gauges as shown in Figure 3, the diflBcuIties 
encountered when the strain gauges are at- 
tached at 90** intervals around the ring 19 
are avoided. 

In the second embodimrat, each of the 
strain gauges forms one arm of a Wheatstone 
bridge, the out-of-balance signal being used 
to drive indicating means for measuring the 
t^dc rf the ink. 120 

In a further modification, however, a ther- 
mistor is embedded in die transparoit roller 
2y which provide a means of temperature 
compe&sadon of the output of the strain 
gauges. In this instance, the strain gauges 125 
from tte aims of a Wheatstone faridgCt and 
the diennistor is connected in series with a 
fixed rcastancc across the output oonnecrioiis 
of die bridge. This drcuit is described bdow 
in more detail, widi reference to Eguie 4. 130 
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The thermistor is located in a groove in the 
transparent roller 2, and is overlaid with the 
material of which tiic roller is made. For ex- 
ample, when the roller is made from Perspex 

5 (Registered Trade Mark) the thermistor is 
overlaid with this material, and the roller 
surface is machined to its original cylindri- 
cal form. Since the thennistor rotates with 
the roller 2, it is necessary to employ some 

10 means for connecting the rotating leads of the 
thermistor to the stationary leads of the bridge 
circuit. Any suitable means may be used, for 
example, conventional slip-rings and brushes, 
and in a preferred arrangement the thennistor 

15 leads are connected to vripers that rotate 
together with the roller 2, and which make 
electrical contact with the slip-rin^ fixed 
rdatiye the axis of the roller 2. 
Figure 4 illustrates a circuit diagram of a 

20 Wheatstone bridge measuring circuit for use 
with the strain gauges. The strain gauges 30 
to 33 form the arms of the bridge. Reastance 
37 is included across the ends of 31 and 33* 
to facilitate balancing of the Wheatstone 

25 bridge. The thmnistor 34 is connected in 
series with a fixed resistor 35 across the output 
coimections to the bridge An indicating 
means, such as a volt-meter 36 is connected 
across the fixed resistor 35. If the tempera- 

30 ture at the roller 2 fluauates, the resistance 
of the thermistor 34 changes accordingly. 
Thus, since the fixed resistor 35 and the ther- 
mistor act as a potential divider, and the out- 
of-balance signal from the bridge is applied 

35 thereto, the voltage measured by die volt- 
meter 36 is proportional to tie tack, and can 
be arranged to be independent of the tem- 
perature of the ink adhering to the roller 2. 
For example, if the temperature of the ink 

40 rises, its tack decreases, and the out-of-bal- 
ance voltage e of the bridge decreases. Since, 
the voltage v developed across the fixed resis- 
tor 35 is given bv:' - 



Re 



R+T 

45 where R is the value of the fixed resistor 35, 
and T is the resistance of the thermistor 34, 
the diange in T can be arranged to com- 
pensate substantially for the change in e. 
Under normal operating conditions, the 

30 output of the phixodeotric detector 4, and 
the output voltage devdqped across the fixed 
resistor 35, are continuously recorded by suit- 
able recording ineans. Qianges in the tack 
of the ink are primarily caused by changes in 

$5 the ink film thickness, the water conteiK of the 
ink, and the temperature of the ink. Ot these 
primary variables, dmnges in the water con- 
tent ^d the tiiickness of die ink film are 
most important, since a change in ink tem- 

60 perature does not nonmally adversely affect the 
piiDting process. Howev^, since a diange in 



temperature affcas die tack of the ink, but 
does not appredably affect the ink film thkk- 
ness, the temperature compensation means in- 
duding the thermistor 34 described above, 65 
does not allow a change in the indication of 
the tack of the ink when only the temperatiffe 
of the mk changes. TTius, the temperature 
compensation means ensures that major 
changes in the tack of the ink arc only indi- 70 
ca:cci as a result cf changes in the nater 
content and/or the thickness of the ink fihn. 

Whilst the foregoing describes apparatus 
which is used as a separate unit in con- 
junction with a printing machine, it may also 75 
be combined with the printing machine as an 
ini^al fixture. For example, in most printing 
machines of tiie type suitable for use with 
the present inventicm, an idler roller is pro- 
vided which bears against one of the bAi lol- 80 
lers, so as to spread the ink thereon into a 
more even layer. Such an idler mOtt may 
be replaced by the cran^aient roller of the 
present invcntioiL 

In a particular arrangement, the idler loDer 85 
needs to be of a ^pedal constructimi, for 
example a Indlow m^ roller having a trans- 
parent insert around part of its cylindrical sur- 
face. The roller woukl be mounted on a sta- 
tionary spindle wfaidi is constrained from 90 
rotary motion by suitably designed resiEent 
supports attached to tiie side frame <tf die 
printing machine. Tbe resilient supports arc 
then provided with transducers for measuring 
the tangential forces between the idler roller 95 
and its contacting roller. An optical system 
is mounted on the stationary ^indle to moni- 
tor ink film thickness by dnecting a light 
beam through the transparent insert on*" a 
photoelectric cell mounted on the spindle. A 100 
thermistor is embedded in the wall the 
roller, as previously described, for tempera- 
ture compensation. 

It will also be apparent tiiat the apparatus 
described herdn may be used for the measure- 105 
ment of tack and film thickness of fluids otiier 
than ink, which are capable of adhering to a 
roller system. 

WHAT WE CLAIM IS:-- 

1. Apparatus for monitoring (as herein de- 110 
fined) the film diickneas and tack of a fluid 

(as herein defined) adhering to a roUor sys- 
tem onnprising a fifan tfaidmess monrtnr hav- 
ing a roller capable of bdng rotated by the 
rolfer system, means associated with the roller 115 
for monitoring the thickness of a fluid fibn 
adhering thereto, a movable member to one 
end of vrfiicfa is attadied the roller, movement 
of the member being restrained by resilient 
means, and transducing means for providii^ 120 
a signal in le^onse to said movement, the 
arrangement bemg sioh that the extent of said 
movemem is propmtional to the tack d die 
fluid adhering to said roller. 

2. Apparatus as daimed in claim 1, m 125 
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which the roller is separate from the nrflcr 
system and is capable of being moved into 
contact with one of the rollers of the roller 

system. 

5 3. Apparatus as claimed in claim 1 or claim 
2 in whidi the movable member is a pivoted 
arm capable of arcuate movement about its 
pivots. 

4. Apparatus as daimed in claim 3 in vrfilch 

10 "die pivoted arm is supported by a frame carry- 
ing bearings for said pivots, and the resilient 
means is a circular rmg, the ring being pivot- 
ally siqjported by the frame and being attadied 
to the pivoted arm at a pomt diametrically 

15 opposite the pivotal support of the ring such 
diat, TYhcn the arm moves aicuately about its 
pivots, the ring is distorted and diereby re- 
strains the movement of the aim by the elastic 
forces set up in the ring. 

20 5. Apparatus as daimed in daim 3 or 
claim 4 in which the transducing mesms is a 
transducer having a movable dement in con- 
taa with that end the pivoted arm not at- 
tadied to Ae roller, sudi diat arcuate move- 

25 ment of said end <rf the arm is detected by 
the movable element, and converted by the 
transducer into an dectrical ^gnal. ^ 

6. Apparatus as daimed in claim 4 in 
which the transducing means comprises^ at 

30 least one strain gauge attached to the ring, 
the resistance of the strain gauge varying 
when the ring is distorted. 

7. Apparatus as daimed in claim 6 in 
which four strain gauges are attached at 90** 

35 intervals around the ring, two of said gauges 
being located diametrically opposite each 
other across the horizontal diameter of the 
ring, as the resistance of ench strain gauge 
varying when the ring is distorted. 

40 8. Apparatus as claimed in daim 6 in 
which two stram gauges are attached to the 
ring, and two strain gauges are attached to the 
frame, the resistance of each strain gauge at- 
tached to die ring varying when the ring is 

45 distorted, and die strain gauges attached to the 
frame being used as reference resistances in 
leladon to said variable resistances. 

9. Apparatus as daimed in claim 7 or 
daim 8, in which each of the strain gauges 

50 forms one arm of a Wheatscone bridge, the 
out-of-balancc signal being proportional to the 
movement of the pivoted arm and hoice the 
tack of the fluid adhering to tfie roller. 

10. Apparatus as daimed in dann 9 in 
55 vAich a voltage current driven indicator 

is connected across the output of the bridge. 

11. Apparatus as daimed in any preceding 
daim in which a temperature responsive de- 
ment is associated with the roller and capable 

60 of producing a signal whidi is related to the 
tonpetature of the fluid adhering to die 
rdler. . 

12. Apparatus as daimed in claim ll m 
v/bkb the second agnal is combmed mA die 

65 signal derived from the transdudng means 



so as to compensate the latter signal fcH* varia- 
tions in the temperature of the fluid adhering 
to the roller. 

13. Apparatus as daimed in daim 11 or 
daim 12 in whidi (he temperature responsive 70 
dement is a thermistor embedded in the cylin- 
drical vjralls of the roller, means being pro- 
vided for dectricaDy connecting the rotating 
leads of the thermistor to fixed lead% and the 
thermistor being located in a position so as 75 
not to interfere widi the function <rf the fUm 
thickness detector. 

14. Apparatus as dauned in daim 13 when 
dauned 11 is qipended to daim 7 or daim 

8 m which tadi d die strain gauges fomi 80 
one arm of a Wheatstone Wdge, and a fixed 
resistor is connected in series with die ther- 
mistor, across the output terminals of the 
bridge, a vrftage iaiicating means being con- 
nected across the fixed resistor, the arrange- 85 
ment being such that the output signal from 
the bridge decreases if die tadc die fluid 
adhmng to die idler decreases, and if the 
tadc of said fluid decreases as a zesdt of a 
change in its tenqnatue^ the subsequent 90 
diange in die xesfetanoe of die tfaemistor sub- 
stanrially compensates for die change in the 
output signal £rom Ae bridge, no mdication 
of a change m the tack of the flmd being 
given by indicating means when die tern- 95 
perature of the fluid done varies. 

15. Apparatus as daimed in any preceding 
dann in whidi die film thickness monitor is 
of the ^e comprising a transparent roller 
capable of rotating in contact with the roller 100 
system, a first photodectric cdl disposed with- 
in the transparent rclkr, a light source ar- 
ranged to illuminate the first photoceD dirough 

the surface of die transparent roller, a second 
photodectric cdl arranged to recdve, from the 105 
light source, light whose intensity varies, in 
use only as the intenaty of the lig^K source 
varies, means fw deriving a signal from the 
output of the first and second photoelectric 
cdls in combination either to monitor the 110 
thidaiess of the fluid fihn adhering to the 
transparent roller, or to control the flow of 
fluid to the roller system, whidi fluM forms 
the fluid film. 

16. Apparatus as daimed in daim 1, in 115 
wbicb said roller is one of the rdlers of die 
roller system. 

17. Apparatus as claimed in daim 16 in 
wiiich the said roller is a hdlow msXal roller 
having a section along its length cq)able of 120 
transmitting lig^ the zoUer. being rotatably 
mounted on a fixed spindle carried in a resili- 
ent support attadied to a side fcame^ of the 
roller S3^tem, transdudng means being at- 
tached to said resilient supports for measuring 125 
the movement of the roller in response to die 
t&dk of the fluid adhering thereto, and an 
op::c3l sysccni induding a photodectric cell 
mounted on the spindle to monitor the 
changes in the thickness of the fluid film ad- 130 
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hcring to said ligjit transmissive section of the 
roller, by directing light through said section 
and the flnid film on the photoelectric odl. 

18, Apparatus as claimed in daim 17 in- 
S eluding the temperature responsive element 

described in any one of claims 11 to 13. 

19. ^ Appaxatus as daimed in daim 16 
induding die fikn thidmess monitor des- 
cribed in daim 15. 

10 20. Apparatus as daimed in any preceding 
claim when used in conjunction with the roller 
system of a printing press, said fluid being ink 
used in die printing process. 
21. Apparatus for mcmitoring the film thick- 



ness and tadc of a fluid fldhM-yng to a ndler 15 
system substantially as hcrrin described with 
reference to> the drawings aoocanpanyipg Ae 
Provisional Specification. 

22. Apparatus for monitoring the film thidc- 
ness and tack of a fluid adhering to a roller 20 
system substantially as herein described with 
reference to the drawings accompanying die 
Complete Specification. 

For the Applicants, 
CARPMAELS & RANSFORD, 
CSiartered Patent Agents, 
24, Southampton Buildings, Chancery Lane, 
London, y^.C2. 
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